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By measuring the distances between the extreme lines of the hyperfine
structure for various electron gia.nsitions , it was possible to establish
that the magnetic moments of Ul have the same sigp.
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51—&—10/25
gnetic resonance method o study cf
osphoTs. (Cont.)

the glectronHSpin ig 7/2 and 7.e ron.
are possible due o crystal electric fiela gplitting. In

srS:Bu only one of these yransitions M=1/2€ - 1/2 was found;

the others could not be observed due to anisotropic proadeni.ngs
This one yransition was

split into 12 hyperfine gtructure

(h.f.s.) components by the interactio%3of the nucleal spins
W

of the two Eu isotopes: Euldl and Eut ith the electron Spim.

The SrStEu paramagnetic spectrum confirms that
activator is in tne Eult state. 1n the fluori
1 7 electron yransitions, each with 12 h.f.s. comB-

spectra of Srs:Bu ang CaFps
of the gul?l and gul?3 nuclel wase found to be A& lgl/ A153 =

+2,24 £ 0.03 puclear magnetonse Frequency of the 2
1ines forT CaF,iEu monocrystals was found to gepend strongly

on the crysta orientation with respect to the applied constant
card 2/3 magnetic f£ield. Tnis indlcates that the crystal electric—field
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Application of the paramagnetic resonance method to study of
the activator state in phosphors. (Cobt.)

symmetry departs strongly from the cubic’ symmelry o?f the fluor-
jte. In the : hor (powdered) only the line corres-
ponding to the electron transition, M=1/2 & -1/2 was found.

The gadolinium ion 18 @ga3* in the °S51/2 state. .Other electron
transitions are nob observed due to anisotropy broadening of
lines. From 2 barely visible h.f.s. of the observed line it
was estimated thal magnetic moments of tne GdLl9 and Gald7
nuclei are © 3 nuclear magnetons. Paramagnetic
resonance stu Sm phosphor excited w%th violet
light indica jzation of the Eu2* ion to Eud*

excitation. This does not agree with optical stvégies by _the

authors which indicate 10% conversion of the Eu<” 1o Bud* by

ultraviolet light acting en SrS:BusSm, Similar gtudy of the

SrS:To*Sm phosphors also failed to show any appreciable (more
than 1%) ionization of the Tp3* ion to Tb4*. The authors thank
V.VoAntonov-Romanovskii for criticism and P.P.Feofilov for 8up-
ply of CaF5:Eu crystals. There are 3 figures and 4 references,
2 of which are Slavic.

SUBMITTED: November 9, 1956.
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AUTHOR: ProkhoroVv, A M.
Factor of the Resonatorl on the
i dobrotnosti

PITIE: Influence of the Quality
Frequency of a Molecular OscillatoT- (0 vliyani
olekulyarnogo generatora) (Letter

rezonatora na chastotu I

to the Editor)
PERIODICAL: Rad.iotekhnika ; Elektronika, 1957, Yol.2, No.h,
p. 510 (USSR)
by the guthor in ab earlier

ABSTRACT: T['kxe oscillator was descrived :
Ref.1]. HeTe, it is pointed out that 1tS frequency 1is
of the resonatorl;

work .
also & function of the quality factor
if changes ©Y ) the resulting relative change 1D
frequency is:
o0 1 625
w wot Qp

is the pesonatoT freguencye

where O,

SUBMITTED: Sepbember 29, 1956.
AVATLABLE: 1ibrary of Congress.
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AUTHORS: Manenkov A.A.ey Prokhorov A.Me; Trapesnikova Z.4.y and Fok M.V.
TITLE: Application of Paramagnetic Resonance Method for Investigation

of the Activator State in Phosphors (Primeneniye metoda para-
magnitnogo rezonansa dlys jssledovaniya sostoyaniys aktivatora

v fosforakh)

PERIODICAL: Izvestiya Akademil Nauk SSSR, Seriya Fizicheskaye, 1957,
Yol 21, #5, p 179 (USSR)

ABSTRACT: The parémagnetic resonance method was applied to determine
the valence state of an activator in crystallophoephora and
to detect the changes of valence during the excitation of

phosphors.,

The paramagnetic resonance was jnvestigated in the phosphors
SrS=Eus CaFZ-Eu; Sr5-0d and 5r5-~Tb at the room temperature by
means of & superheterodyne radiospectroscope. It w55+eatnb-

-

1ished that Eu in phosphors is in bivalent state (gu ), and
¢4 and Tb are in the trivalent states (Ga>* and T® .

The ratio of nuclear magnetic momenta of Eu151 and Eu]“j3
Card 1/2 nuclei was determined to be 2.24 % 0.03 by observing the
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48-5-53/56
Application of Paramagnetic Resonance Method for Investigation
of the Activator State in Phosphors (Primeneniye metoda para-
magnitnogo rezonansa dlya issledovaniye sostoyaniya aktivators
v fosforakh)

superfine structure of Eu2+ and d3+ speigrao The values of
nuclear magnetic momenta of Gdl32 and Gd T were estimated to
be approximately equal to 0.2 of nuclear magnetons.

One Russian reforence is cited.
INSTITUTION: Physical Institute im.Lebedev of the USSR Academy of Sciences.
PRESENTED BY:

SUBMITTED: No date indicated

AVAILABLE: At the Library of Congress.
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Korniyenko, LeSes prokhoroy, A
P;ran”ﬂctic Blec-

e of the Spectrum of the
34+ 1ons in the Lattice of

spextra elektronnono paramvwnltno ? Te-
) (Letter to the Editor)

phe Fine ggructur

tron Resonance ©

(Ton'kaya struktura

zonansa 100

PERICDICAL: Znurnal Fxsperim-. 1957, Vol- 33, Nr 3(9).
pp. 809 - 807 (USSR)

1y into the ALO

ed isomorohloﬂl
‘Sl~du“ﬁ

re jptroduc
in the nltle yns lqu

ctrum mentloned

at room teﬂperature, at > frequenc1es of 2

field strenuths of up"to 16.200 frsted. The 'ng results
were obtained: The Felt ions form 2 gystens of not eguivalent
ions and each these gystens furnishes & gpectruld consist-
ing of 5 resons® .pnce 1inesse If the outer magnetic field is
applied parallc ,rtical %0 the a&is of the crystaly both

gpectra b;end. This tends to confirm the exlstence of & gimi=~
jar directi rield for poth 1o gystems.

crystal
1f the direction of d deviates strong-

1y from the paralle the lines of toth

The Fe3+ jons ve

ABSTRACT:
jattice- "he Spe

tic fiel
1rection,
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W javessigated n.d nc fing gtruchure of the lines we3 ¢ -

;3 confirms the opinion: concerning the smallincess
of the mapnedd © moment of +he nucleus of tne irom igotore
aentioneds shere i3 1 reference.

served. i3

'ASSOCIATION: Woscow Statc University

(Moskovukiy gosudurscvennyy univursitet)
SUBMITTED: June 16, 1957
AVAILABLE: Library of Congress
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A Determination of the NucleaT Moments of G132 and gal57 From
the Hyperfine structure of paramagnetic Resonance (Opredeleniye
yadernykh momentov galds i Gd157 iz gverkntonkoy gtruktury para-
magnitnogo rezonansa)

PERIODICAL: Zhurnal Eksperimental‘noy i Teoreticheskoy Fiziki, 1957
vol. 33, Nr 5, PP 1116-1118 (USSR)

ABSTRACT 3 The gndolinium gpectrum was recorded by means of 2 superhetero-
dyne radiospectroscope at 9383 HHz. The magnetic field was mea-
sured by means of the proton resonance. A srs-Gd preparation
was used for measuring the param;gnetic regonance, in which case

¢a155 or ¢a1d7 respectively, #ere found accumulated in enriched
atate (~93%) in the test pieces.
The following regults were obtained:

1 = 3/2 for ¢a155 and Gal T

¢a15%) ;I/A(Gd157)\ - 0,75 + 0,03

From 2 comparison of the decomposition of the hyperfine gtructure
of Srs - Gad+ and gr§ - Eult results:

\/u.((\ﬂw)\ : \/L(Gd157)l = 10,60 + 0,03

/ /
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, A Betermination of the Nuclear Moments of ca155 and ¢a157 From 56-5-5/46
the Hyperfine structure of Parzmagnetic Resonance.

Let }& be assumed that 3,6 is the (theoretical value) of
ﬁdEu 51), it hence resulls from the ratio measured:

F(Gd155)l = 0,25 atomic magnetons
lf(Gd157)‘ = ox34 atomic magnetons

There are 1 tabie, 1 figure, and 11 references, 3 of which are
Slavic.

ASSOCIATION: Physics Institute jmeni P. N. Lebedev of AN USSR (Fizicheskiy
ipstitut im. P. NH. Lebedeva Akademii nauk SSSR

SUBMITTED: May 11, 1957

AVAILABLE: Library of Congress
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56-6-1 6/47

* AUTHORS: Kontorovich, V. He MfffEESfiil,f:_E&_

TITLE: On the Nonlinear Effects of the Interaction of the Resonance Pields
in a Molecular Generator and Amplifier (0 nelineynykh effextakxh
vzaimodeystviya rezonansnykh poley Vv molekulyarnom generatore i
usilitele)

PERIODICAL: Znurnal Eksperimental'noy i TPeoreticheskoy Fiziki, 1957, Yol. 53,
Nr 6 (12), pp. 1428 - 1430 (USSR)

ABSTRACT: On the basis of the analysis of the polarizability of a quantum-
_like system (which is at the seme ti in 2 resonance fields) the
position of the possible frequencies of production and amplifica-

tion is jnvestigated by the present paper vy taking account of
gaturation with respect to an auxiliaTy field. May this quatum
gystem be agsumed to have 2 non—equidistant discrete gpectrus. The
frequencie s . and @, are near the frequencies O on and O

of the transitions between any 2 levels of the gystem, if one 3y
these 2 resonance levels ig common to both fields. Just these le-
vels are here described as resonance levels. At first an expression
for the Fourier components of the average dipole moment in the here

Card 1/3 investigated case of a gas is given. For the molecules of this gas
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, 56-6-16/47
On the Honlinear Effects of the Interaction of the Resonance Pieldés in 2
lar Generator and -Amplifier

the average time between 2 collisiong is 7 .. the disturbed Har

miltonian is R(t) = H  + n?(t) with V(t) = o + % 1wt Ly e etiant
and + summation must e carried out. in equation for the determina-
tion of the resonance portion of the density matrix D, an ansatsz
for the solution of this equation, and an expression for the reso-
nance part of the dipole moments of the system are then given. The
curve of absorption in general has 2 maxima. The relations for the
determina tion of the position of these 2 maxima are also given.
In the case under investigation the absorption curve has 2 approxi-
mately equal maxima. In general, the real part of polarizability
pecomes equal to zero at 3 points. The formulae obtained lead to
the following conclusions concerning a molecular generator and am-
plifier when using auxiliary radiation: 1.) In the case of strong
auxiliary radiation, the amplifier is able to work cn 2 frequencies.
2.) The molecular genarator ig excited on those frequencies for
which the real part of polarizubility ig equal to or nearly equal
to zero. Consequently, oscillations in the generator type under
investigation can occur on 3 frequencies, in which case the middle
frequency is nonstable. The frequencies of the oscillations of the

Card 2/3 generator will depend on the frequency and also on the amplitude
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. 56-6-16/47
On the Honlinear Effects of the Interaction of the Resonance Pields in & Holecu-
lar Generator and Amplifier
of the auxiliary field. There are3 preferences, 1 of which is 3lavic.
ASSOCIATION: Institute of. Radiophysics and Electronics AN Ukrainian SSR
(Institut radiofiziki i elektroniki Akademii nauk Ukxrainskoy SSR)
Institute of Physics imeni P.N. Lebedev AN USSR
(Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR)
SUBMITTED: June 7, 1957

AVAILABLE: Library of Congress
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YAKQVLEV,G.H.
TITLE: The Hyperfine Structure of Paramagnetic Resonance. The Nuclear

Spin and Magnetic Moment of 5,3 radioactive isotope of Eu'92,
(Sverkhton'kaya struktura paramagnetnogo rezonansa. Yadernyy
sp%gzi magnitnyy moment 5,3 - godichnogo radioaktivnogo izotopa
Bu

.Russian)
PERIODICAL: Doklady Akademii Nauk SS8SR, 1957, Vol 112, Nr 4, pp 623 - 625
(U.5.5.R.)
Received: 4 / 1957 Reviewed: 5 / 1957
ABSTRACT : The present work investigates paramagnetic resonance in powdery

phosphorus SrS1 which w%s activated with europium containing

5,3 isotope Eu 52, Eu'%¢ was produced by irradiation of the natu-
ral europium isotope Eul51 and Eul%3 with reactor neutrons. On
the occasion of this irradiation a mixture of the isotopes

Eu151, Eu152, and Eu'>? (relative quota 19%, 17%, and 54%) was
obtained. Next, the production of the phosphorus SrS activated

by means of this isotope admixture is discussed. The concentration
of the europium in phosphorus amounted to ~10-4,

Paramagnetic resonance in this phosphorus sample was investigated
on the frequenC{ of 9343 Ke by means of a superheterodyne radio-
Card 1/3 spectros-cope. ‘he thus observed spectrum is shown in a drawing;
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The Hyperfine Structure of Paramagnetic Resonance. The Huclear
Spin and Magnetic Moment of 5,3 Radioactive Isotope of Buld%.

it consists of three series of hyperfine structure com onents

which are caused by the nuclei of Euld ’ Eu152, and Bu 53. The
spectrum corresponds to the only electron transition M = 1 2 -1/2.
Series I consists of the most intense lines caused by Euld), the
less intense series belongs to Eu' 1, and the least intense series
IIT belongs to the radioactive isotope Eu'52. The magnetic field
was measured by means of proton rescnance.

The series I and II each have 6 componen‘gzwhich corresponds to
the nuclear spinsl = 5/2 of Eu'?! and Eu and the total sepa-

rations in these series furnish the valuepb151/ﬁh53 = 2,24 for the
1

ratio of the magnetic moments of the nuclei of Eu 51 and Eu153.
As a result of overlapping with the lines of Eul5' not all com-
ponents were dissolved in the series. Fully dissolved were the
lines 14,225; 14,160; 14,290, and 14,416 kc. The relative distances
between these lines indicate the nuclear spin I = 3 of the Eu152,
Some more arguments in favor of the value I = 3 are given. Next,
a formula for the freguencies of the observed spectrum is written
Card 2/3 down. Comparison of the observed frequencies with this formula

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120010-6"
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PA - 2239
The Hyperfine Structure of Paramagnetic resonance. The Nug;gar
Spin and Magnetic Moment of 5,3 Radioactive Isotope of Zu .

furnishes the values g = 1,992 + 0,001 A152 = 0,064 + 0,002 ke

(according to the frequency scale of proton resonance); A152 -

= (13,9 :0,1).10"'4(:111"1 for the g-factor and for the hyperfine

structure constant A1 ¢ Total hyperfine separation is proportional
to the magnetic momené. Among othersfk152 = 2,03 nuclear magnetons
are found.

ASSOCIATION: Not given

PRESENTED BY: Member of the Academy ARTSIMOVICH,L.A., on 13.11.1956
SUBMITTED: 2,11.1956

AVAILABLE: Library of Congress
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"Electron Paramagnetic Resonance of Radicals Obtained From E; i 2 23 ‘

prensactions of the First Conference oOn Rediocaction Chemistry, MOECOV,
Trudy

Tzd-vo AN SSSR, 1958. 330pp- .
Conference -25-30 March 1957, Moscow
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(MIBA 12‘-1)

Molecular cloc

SSSR.

AN
mend Pli. Tahedetd ration)

1. Fizicheskly institut 1 ) (Holecules--Vib

(Tinme measurement s
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"AUTHbRS: Murina, T.M. , Prokhorov., A.M. and Chayanova, .A.

TITIE: leasurement of the Absolute Intensity of the Absorption
Lines (Izmereniye absolyutnykh intensivnostey liniy

pogloshcheniya) (Letter to the Bditor

PERIODICAL: Radiotekhnika i Blektronika, 1958, V
pp 1402 - 1404 (USSR)
of the asbsolute

I+ is showD that the measurement
intensity of the apsorption 1ines can be done by means of
a ferrite modulator such as shown in Figure 1. This
consists of (1, 2) gections of 8 rectangular waveguide,
%)a circular waveguide, (4)a nagne tising golenoid,

) sample of ferrite and (6) dielectric nolder. The

modulator is based oD t
the modulation of transmitted powe
the Stark modulation.

modulator 18 placed betwee
cell, the modulation frequency being 79 ke/s. It 18
t of the

ghown that, if the detector (at the outpu
waveguide ( 1) haB & square characteristic,

the ratio of the low-frequency component of the output
voltage %o th onent is equal to twice

Cardl/2 ‘the modulation index. curve of the yoltage Ta¥io a®

ol 3, Nr 11,

ABSTRACT:

APPROVED FOR RELEASE: 06/15/2000
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. sov/ 109-5-11—10/ 13
Measuremen® of the Absolute Intensity of the Absorption Tines
a function of the detector current i

From this, it ig seen th
characteristic from O to 0.4 mA. The nmet
determine the absolute intensit

1ines. 1t was foun

%,5%. There are 2 figures end 2 Soviet references.
ASSOCTATION: Fizicheskiy jpstitut im. p.N. Lebedeve AN SSS8R
(Institute of Physics imeni p.N. Lebedev of

the Ac .Sc.USSR)
SUBMITTED: February 22, 1958
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. . Sov/Sl—u-4—14/24
AUTHORS: Barchukov, A.L., turina, T.u. and;ﬁggg@g;gy%“}\..m,

TITIE: Microwave Spectrum and Rotational Constants of the C2H‘§Cl

Molecule (Mikrovolnovyy spektr 1 vrashchatel'nyye postoya~
nnye molekuly 02}1501)

PERIODICAL: Optika 1 Spektroskopiya, 1958, Vol. IV, Nr &
op 521 - 523 (USSR) -

ABSTRACT: Microwave rotational spectrun of ethyl chloride

LCZH501) was first described in 1954 (Refereﬂcel). An appTro¥X—
imate value of the rotational constant A for the 022150155
molecule and the wvalue of the dipole poment ¥ were givel

in Ref 2. The present paper reports a more precise deter—
mination of A from transitions related to changes of the
dipole moment Wy - For this purpose, the transitions

Ogo = lll(v= A+ C) and 1977 llo(\) = A - C) were found to

be most convenient. The first of these transitions lies in
the region of %6 000 lic/s -nd the second in the 26 000 Mc/s
region. The ethyl ¢ i ctrum was found to be very rich
in lines in the range 25 0 ic/ The lines of

cardl/?
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Microwave Spectrus and Rotational constants of the Czﬁscl Polecule

the Qrbranch from I = 1 to =9 lie in this range- The
Q—branch was jdentified graphica od desggibed in
the present note. The value of A f Co 5 molecule

obtained from the transition lOl-e)llo i 31 337.6 & 0.5 lic/s
and the value of A obtained from the OOO-—>1ll transiticn

is 31 3%6.% We/s. Sinee the hyperfine structure of the
Ogo 2 144 transition was not fully resolved, the value of A

obtained from the 101—> llo transition is the more reliable.

wrom the transitions considered here the yalue of ational
constant © WaSs found to be & 061.6 Hc/s, which ’

the value reported in Ref 1. The rotational constant
the CoH 157 was found to be 51 285.7 lic/s. Teble 1 0D
p 522 gives the frequencies of the - 1 transition

lines for various values of F - : the calculated
(second column) and experimental (third column) valugg of
rotational constants A, B and C for the C2H50 and

card2/>

/ /



"APPROVED FOR RELEASE: 06/

15/2000 CIA-RDP86-00513R001343120010-6

>
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Microwave Spectrum and Rotational Constants of the 02H5Cl Kolecule

02H50137 molecules.

the experimental a
dipole moment Ky

Table 2 shows good agreement between

nd calculated values. The value of the
was found from the Stark splitting of the
OOO"” lOl transition.
1.745 D + 1.2% . There are 1 figure, 2 tables and 3
references, 1 of which is Soviet and 2 are in English.

This value is given as

ASSOCIATION: TPFizicheskiy institut im. P.N. Lebedeva AN SSSR
(Physics Institute imeni P.N. Lebedev,Ac.Sc. USSR)
SUBMITTED: April &4, 1957
Card 3/3 1. Ethyl chlorides--Spectrographic analysis
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307/51-5-5-6/23

Barchulkov, 4.1, andw

Tha Luadruple L‘,oupiing Dinols liowant and Barrier

Rozation in the GHSGaﬁslblacule Ob*ained from its Ro
(ivadrupol'najya svyaz', dipol'nyy moment i ber'yer vnutrennego
vrashcheniya V wolekule CHaGsE 3 iz yeye vrashehatel'nogo s pakira)

o Internal
«.+ional Spectruid

optike 1 S peictroskopiye, 1958, 7ol 5, Nr 5, pp 530-534 (USGR)

CHyGelg was prapared bY Vzenkova by the mothod daseribed in Ref 2.

Tnis compound is & colourless liguid Dboiling at -230G. I3 doss no®
roact with the waterial of the absorption coll. The ro=ational SpacTIais
of CHzGely ™as studied using 8 radiospectroscope With 100 ke/s 4
Sts.rk-modulation. Transitions J = o-1 (A~1.7 cu)d = 1-2 (A~8.9 LI )

wore studied in an absorption cell ¢ long and 6 X 12 rw in cross-
(A~ 4.4 1) Vias s+udied using 2

section. The d = 34 transition

radiospec’croscope~for milliumetre vavelengths (Ref 3) in an absnrption

call 50 cm loag and 3.6 x 7.2 m in eross=-section. Tho spectrua 28
The lines of 012H363H3 were

g+ tho teuperature of dry ice.
The CLOHzGeHz spectrut ¥as

onic potentioma*.ar
¢z standurd spd an

obtained
observed on an oscillograph screen.
observed using 2 synchronous detector and 2n elactr
EpP-09. The frequencies viera measurad using & quar

CIA-RDP86-00513R001343120010-6"
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SOV /51-5-5-6/23
The Camadruple Soupling Dipols 1 omant and dacrier *o Intarnal Row.<icn ip the
CHzG#H3 liolscule Ob+ainad Frou 178 Rotztional Spactrwid

aurilisry generxtor anich was working 8% 2 froquency 1ach kigher that
Bho Quarvi sranGard. Tno Luarva standard was chocked using swandard
frequency srapswissions by radio- Taule 1 gives tTho axparimantal
frequoncies of whe observed lines (in lic/s). Table 2 givas “hs valuss
of the rotational constunt B (in mc/s) and the wotents of irertia Ig
(in ahouic units * R2; for vurious isotopic coibinations of CHogeliz.
Froa “he experimant&l rosults ropor ted nere only the G--Ga sepurarion
can be celculated exactly. 18 value is 1.946 L. To dg-armine other
bond lengths and angles it 1s pecessary Lo replace partially hydrogen

by deuterium in GH<GoHz. The authors found the®, 1f the strucwurel
paramoters of CHzS1Hz (given in Ref ©) are usod to calculate the

rotational consuants of CHpGellz, then the values calenlated in this
wey differ only by 5 Mc/s frow those raporsed in she present papar -
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S0V/51-5-5-5/23
The Quadruple Goupling Dipole foment and Barrisr %o Intornal Ro-ation in “he
CHzGoll3 Liolecule Obtained Frow its Rotationsl Spectrund

The dipole womsnt of CHpGoHy was caleulated and found +o be 0.67 Deuyo
units. Tho mclear guadrupls coupling for ¢l2Hg0eT My iy loss bhuw

1 lic/s. The susllneus of this valua is due To tha covelont nsiurs
of the C--Ge bond. The potontial warrisr ©o in%ernal rotation in
CHzGeHz is 580 cu-l. There is 1 figure, 2 tables and 7 refersncas,

4 of which are Auerican and 3 Sovieb.

SUBRLTTTED: Decaubor 21, 1957

1. Molecules—-Dipole moments 2. Molecules—-Testing equipment
3. Molecular rotation--Spectrum

card 3/3
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SOV/51-+-6-16/24

Barchukov, A.1. andw,__,
Microwave Spectrum of the CHzGeHj3 Molecule (Mikrovelnovyy spektr

molelkuly CHg,GoHS)

Optilm i Spektroskoplya, 1958, Vol 1V, Nr 6, p 199 (USSR)

lation. Spectrum of various isotopic combinations

of the molecule CHzGeH3 wore studied in the region of

43000-36000 Mc/a.  The authors studied the transition J = 1-2 which
1ies in this frequency region. The studied molecule exhibits internal
rotation of the CHz and GeHz groups with respect to one another. The

1ines which were due to torsionmal Vi These
1ines were four times weaker than the lines of the groand

and were separated DYy about 80 Me/s fram the latber- The excited-state
line (v = 1) was split into two components with a ratio of inteneities

of 1 : 2 and a separation of 1.8 Mc/s between them.

A complete trans
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Molecule

B (v =

(=]
N

.................

.................

Cl2HGeT3Hs .. ..ooone - veenes
012H3Ge72113 .................

012H7GeTO0Hz ...ocovnecers .
Cl3HzGeTHHE . .ouveecncnenrner
CL3HGaT2HE «-ovrnnsrnernrrrs

8621.1
8649.5
8663.9
8678.9
8710.
8275.
8305.
8337.

°
o AN

oy N
FALIL AL AL N AL
0000 0000
Lot o LAl

o

The table given above contains values of the rotational constact: B
for various isotople combinations of the ground (v = 0) and

excited (v = 1) states.

Observation of lines of wvarious isotopis

combinations made it possible to determine the distance G--~Ge wWhich

was found to be equal to 1.946 % 0.001 £.

APPROVED FOR RELEASE: 06/15/2000
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Stark effect of the 012H56674H3 line the value of the dipole

moment of molecules was found to be ph= 0.67 * 1.5% debyes.
Measurement of the relative intensities of the lines of the

ground (v = 0) and the first excited (v = 1) torbional states
yielded value of the freauency of toré#ional vibrations, v =195 em~1.
Assuming that the potential barrier is of cosine form, the barrier
height was found to be Vo = 585 au~l. Spectrum of the studled
molecule was measured using a radio-spectroscope with Stark-modulation. §
The line frequencies were measured with a quartz generator.

CHzGeHz was prepared in the Physical Institute imeni P.N. Lebedev of
the Academy of Sciences of the U.S.S.R. by G. Ya. Vzenkova by the
method developed by V.A. Ponomarenko and G. Ya. Vzenkova (Ref 1),

and the present authors thank the latter two people for their help.

3 =

7

O I
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PERIODICAL:

ABSTRACT:
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Zverev, G. M. , Prokhorov, a. B

The Fine and Hyperfine Stmci:tf.’ﬁe of the

Spectrum of Paraszacnetic L2sonance of crt in Corundum
(Tonkava ig erhhuonv /u-vtruktura spektra peranasnitmro
rezonansa Cr’% v korund:)

Zhurnal Eksperinentalfnoy i Teoreticheskoy Fizilki, 1958,
Vol 34, Myr 2, vn 813 - 514 (USSR)

First three works dealing with the same subject are mentioned.

The authors investigated in detail this spectrum at a fre-

quency of 37860 negacycles. The behavior of the enorpy levels

with an external magnetic field being present is described

by an Hamiltonian mertioned herc. The nicrostructure was in-

vestigated of a corundum monocrystal which contained chromium

in 1000-fold dilution. The position of the linca was measureod

for two orientations of the crygtal in the external mognatic

fle%g' 1) “he trigonal axis Z[lH; 2) the trigonal axis -
In the first mentioncd case three absorption lines were

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120010-6"
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the Fine and Hyperfine Btructure of the Spectrum of Para-
masnetic Resonance of crl+ in Corundum

noticed which cerrespond to the transitions between the levels
with the following values for I _: 1) —,/2 > -1/2; 2) -1/2 >

e +1/25 3) +1/2 «» +3/2, In th& sccond case the energy states
81, £,, , &, form z mixture of states of various i . Al-
tozethér 6 Zosorption lines were obgerved of which the first
three have an intensity which is smaller by two orders of
magnitude than the last three. Prom the position of these
lines the values of the constants in the spin Haniltonian

were determined. Proceeding from these values the position

of all lines was computed. The experimental values coincide
well with those computed. The spin-lattice gelaxation time

T, obviously has the order of masgnitude 107“ sec. Yhe hyper-
—mlcrostructure was 1nvest1~ated by means of a sample contain-
ing chromium in form of 95 p Cr95; the dilution was 1 : 100C0.
The hyper-microstructre is only well dissolved in the case

of the line —1/2 «> + 1/2 with parallel orientation and in
that of the line £, «> with vertical orientation. There

are 4 components which corréopond to the various projections
of the nuclear spin (I = 3/2). ‘ihe components do not have

the same distance: 'he distance between the two inner

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120010-6"
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Magnetic Resonance of gpi+

hypzr-m? and B&Ml + (16,8 +
+ 0,04),10% on=1 g ) Bl = (16,8 4 0,06). 10" om™', The
coinoidense of these values speaks In favor of the pra

cally eomplete isotropy of the hyper-mioroatruoture. There
are t figure, and 4 rofouaoeu. 3 of whigh are 8lavic,

ASSOCIATION: Maseew Utate Vaivergity

(Hoskovskiy goau&uatuux} universitet)

SUBMITTED;
AVAILABLE,
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crttt korunde)

Zhurnal Eks
Vol. 34, Nr

PERIODICAL:

A3STRACT;
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s Prokhorov, A. M.

t of the Spin-
zZmereniye vren

perimental'noy i Teo

5y ppe 777 <777 (Ussr)

CIA-RDP86-00513R00131-
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80V/56-34-3-52 /55

Lattice Relaxation-Time of cp*tt
eni spin-reghe tochnoy relaksatgii

reticheskoy Fiziki, 1958,

of moleuls

tic Substanceg, The authorg de-~
in-lattice—relaxation for the ion
corundum . A20 -Cr O3 for the

2. The measurémen%s were carried

the temperatures

h little
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to the axig of the CTystal, The Valueg of the time of the
spin-lattice-relaxation T, = 1.4 . 10~7

The Heasurepept of the Spin—Lattic
in Corundup

the kingd T1fV ™7, There are 2 references, 1 of which ig
Soviet,
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TITLE:
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lektronnyy paramagnitnu i .
s " v korunde)

PERIODICAL, .
: Zhurnal i -
Vol, 34 eﬁiper*menta¢’nﬁy i teorsticp - .
, 4: pp. 1023 .. to2q (6SSR)eSkUy fiziki, 1958,
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LUTHECR: Prokhoro oW

TiThms ' Tu a solecular impiifier and on & Generator cSn tne
Sib~-2illimoter TInves (0 molekulyernon usilitele 1
generatore na submillimetrovykh volnakh)

FaRIuDICAiL: shurnal eksperimentalinoy :

teoretichueskoy fiziki,

Vol. 34, ir 6, pp. 15658-169% (UosR)

ABSTRACT: Tiis paper discusses the possibility of conzstructin
molecular emplifier and genarator by using 2mmoni
tne rotational transitions of the i, nolesuls: lie

region of the sub-millimeter waves, ané they may

the construction of a molecular amplifier and ge

rotation transitions are classificd situltanzously with the

inversion levels. For the censtructisn of the ampiifier the

author usecé & device ia which the valiation {ahich couzs out

#rom one of the mouthpiasces {rupor)) cross.s sons? rolecular

beams and then 2znters thc oiher mouthpiece. An sxpression is

given for the coafficient of tha negativ: abscrption. For the

construction of 2 molecular gonerator (which can be used as 2
Card 1/2 resonator) 2 planz-parallel mirrors may be used. An expression
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' On a Holecular Amplifier =znd on a Generator on 50Y/56-34-6-49/51
the Basis of Sum-ifillimeter ¥aves

is derived for the Q-factor of such a system. At last, an
expression for the self-excitation is given.

There is 1 figure.

ASSOCIATION: Fizicheskiy institut im. P.H. Lebedeva Akademii nauk SSS5R
(Physics Institute imeni P.N. Lebedev,AS USSR)

SUBHITTED: April 1, 1958
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AUTHORS :

TITLE:

PERIODICAL:

ABSTRACT @

Card 1/2

SOV/56-34-6-50/51

Zverev, G. :f., Xorniyenko, L. S., ¥anenkov, . Ao,

A Fgramagnetic Amplifier and Generator on the Bagis of Chromic
Corundum {Paramagnitnyy usilitel' i generator nz khromovom
korunde)

shurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 6, pp. 1660-1661 (USSR)

The spectrum of Cr3+ in corundum wasg investigated in previous
papers (Refs 6-9). The ion Cr *+ within the corundum is placed
in an axial electromagnetic field which splits up the epin
quadruplet of the lower ginglet orpital level into 2 dublets
with the distance 2D = - 0,3824 c:m"1 between them. For the
construction of the paramagnetic amplifier the authors use
the levels which (in the case that the crystal axis is orient-
ated parallelly to the external constant paramagnetic field)
are characterized by the quantum numbers M = 3/2, + 1/2. If
the crystal axis is turned the states are intermixed and the
transitions between all 3 levels are allowed. The levels

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120010-6"
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A Paramagnetic Amplifier and Generator on the Basis of Chromic Corundum

ASSOCTATION:

SUBMITTED:

Card 2/2

M=-1/2, 1/2 are used for the amplification and the auxil-
iery radiations excitate the transitions between the levels
M=1/2, -3/2. The frequency at which the amplification

(or the generation) is carried out is equal to ~ 3000 mega-
cycles and the frequency of the guxiliary radiation was equal
to ~ 15000 megacycles. £t T ~ 2°K the system was excitated
by itself and changed over to the function of a generator.
The exact data concerning this amplifier will be published
later. The authors thank A. I. Shal'nikov for his help in
carrying out the experiments at low tenperatures. There are
1 figure and 10 references, 6 of which are Soviet.

Fizicheskiy institut im. P.N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P.N. Lebedev, AS USSR)

/
April 1, 1958
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24,7900 SO0V/120~59-5-24/46
AUTHOR: Kaytmazov,.S5.D. and Prokhorov, A.M,

TITLE: Resonators for the Observation of-Eiectron Paramagnetic
Resonance at Low Temperatures

PERIODICAL: Pribory i tekhnika eksperimenta, 1959, Nr 5,
Pp 107 - 110 (USSR)

AESTRACT: Resonators are described which may be used for the
observation of electron paramagnetic resonance at low
temperature in the centimetre (A = 2.5 and A = 3.2 cm)
and decimetre wavelength ranges. The resonators had to
satisfy the following conditions.

1) They should be small enough to be placed in a standard
l-litre dewar (internal diameter 60 mm).
2) It should be possible to place the specimen in the
cooled resonator and to change specimens conveniently and
rapidly in a cooled resonator.
3) It should be possible to study unstable Specimens in
Zealed—off quartz containers.

)
5) It should be possible to rotate the specimen relative
to the direction of the magnetic field, which is necessar

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120010-6"
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in studying anisotropic materials. gince it 18 impossible
to satisfy conditions 2, 5 and & at the same time in the
rectangular resonator, & cylindrical resonator working with

the Hgyy wave was chosen (Figure 1, 1). The resonator

is excited through the coupling L, and the enersy is fed

in through the rectaagdhr waveguide 5 4 having a cross-
section of 17 ¥ 8 mm-. In the upper part, the waveguide

and a tube for the gpecimen are sealed into the cover of the
dewar 6 . The resonator is tuned by displacing the

piston 13 . The resonator set-up shovwn in Figure 1 was
designed for A o= 2.5 Figure 2 shows the device foT the
decimetre range- In this case, a quarter—wave coaxial
resonator ijs used. The inner surfaces are 51lVer-p1ated

and polished and the specimen is placed in the container 7 -
The overall volume of the resonator is about 1 litre-

The resonator is ovacuated through the tube 5 and it is
supplied by the coaxial lines Ly . The distance between
the end of the central conductor 1a and the receilver head
2 is about 10 mim. Two resonators have been built, Oﬁ;/

CIA-RDP86-00513R001343120010-6"
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66373

sov/120—59-5—24/h6
Resonators for the Observation of Electron Paramagnetic Resonance at
Low Temperatures

for AN = 22,8 em with a central conductor 53 mm long and
the other for *» = 35 and 11.6 cm, with the central
conductor 83.5 mm long. G.V. Mishukov is thanked for
for the mechanical design of the resonators.

There are 2 figures and & references, 3 of which are

Soviet and 1 English.
ASSOCIATION: Fizicheskiy institut AN SSSR (Physics Institute of

the Ac.Sc., USSR) uf/,

SUBMITTED: September 6, 1958

card 3/3

APPROVED :
FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120010-6"



—‘-

"APPROVED FO
BT PR RRELE "
120010-6

~24(3) go1 /56-36-2-62/%3
AUTHORS ¢ 7ZvereV) c. Yoo ProkhoT OV, A, M.

. i 2+ .
TITLE: The Electron Paramagnetlc Resonance of Co in corundul

C
(Elektronnyy paramagnitnyy rezonans 02t v korunde)
PERIODICAL: zhurnal eksperimental‘noy i teoreticheskoy fiziki, 1959,

vol 36, IT 2 PP 647-648 (USSR)

ABSTRACT: In a corundum single crystal which contains admixtures of
cobalt, %the 1ines of the paramagnetic e%ectron resonance of
the cobalt ion were detected at P = 4.2 K at the frequencies
9800 and 37500 megacycles. A1l these 1lines have 2 hyperfine
gtructure of B components which corresponds to the gpin
1= 7/2 of the pucleus Co5 . If the magnetic field is parallel
to the trigonal axis of the crystal, an intense 1ine 1is ob-
gerved, the components of which (for the frequency 5800 mega
cycles), have very aifferent 1istances. If the magnetic field
is perpendicula:to the grigonal axis, the components of the
nyperfine gtructure of %hese 14ines are equidistant for both
of the above—mentloned frequencies- The observed gpectrunm can
be ascribed %o 002 of effective gpin g! = 1/2. The nypersine

card 1/2 as not snvestigated in detail; the g-factors
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+
The Blectron Paramagnetic Resonance of 002 in Corundum

(measured in the center of the 1ine) have the values

gy = 2,27 and & ~ 4.95. Begides an intense 1ling, gome faint
1ines are obgerved which have she hyperfine strugture char:z
acteristic of cobalt. In contrast to ¥he jons CT o3t vt
in corundum, the ion GO t has a poticeably longer relaxation
time, aince at T i84'20K the saturation effect gakes place
at powers of ~10 y. This is & yranslation of this anort

letter.

ASSOCIATION: Institut yadernoy fiziki Moakovakogo gosudarstwunogo universiteta
(Institute of HucleaT Physics of MoscO¥ state University)

sUBMITTED: DecembeTl 16, 1958
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21(1) sov/56—36-3-41/71
. AUTHORS: Korniyenkos, Le Se» EESEEQEQZL—A»—EJ—-
TITLE: A Paramagnetic amplifier and GeneratoTr W Fe3+—Ions in
. 3+

Corundum (Paramagnitnyy asilitel' 1 generatoTl na ionakh Fe
v korunde)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy £iziki, 199%
Yol 36, NT 3, PP 919-920 (USSR)

ABSTRACT: In this npetter tO the Baitor" the authors publish +pe results
obtained by their investigations of the possibility of ©ro-

ducing & Fe§+—ion amplifieT and —generator. The electrolt
gpectrul of the paramagnetic regonanceé of these jons in the
21,0 _lattice has already been investigated in & previous

papeT (Ref 9). The Fe3+-ion ig in the g-gtate and has the
electron gpin S = 5/2; in corunduml it forms two nonequalent
pystems. For the case of the presence and ghgence of the
external magnetic field details of the energy- and spint levels
of these systems are discussed. For the distance of the

3 doublets of the 6 spin 1evels of the jpdividual gystems in

Gard 1/2 the apsence of the external magnetic field the values
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neratoT with Fe3+-Ions in Corundun

¢ Amplifier and Ge

A Paramagneti
0.39 and 0.62 cm"1 are given. From the intensity ratio of

spectral 1ines at 290 and 4.2%K it is concluded that the
lowest spin doublet in gtrong magnetic fie
levels to which the magnetic quantum numters
respond, i.
Hamiltonian p is posi

such levels weTe used as ¥
aumbers M = =3/2 -3/2, and -1/2. For emplificat

with M = -3/2 -1/2 and the transitions
radiation between the levels with
Amplification and production were
3,2 cm wave (auxiliaTy radiation ~1e2 CBJ-
magnetic field had an jntensity of ~1200 ocersted.
There areé g references, 2 of which are Soviets
ersitet (MoscoV state University)

ASSOCIATION: Moskovskiy gosudarstvennyy univ

SUBMITTED: NovembeT 27, 1958
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24(3), 24(T) 30‘1/56_56-4-67/7.0

AUTHORS: KayimazoV, 5. Do EEEEngle_f;_ft_,,,

TITLE: Flectron Paramagnetic Resonence gpectra of fFrozen-in OH-radicals
(Spektry elektronnogo puramagnitnogo rezonansé zamorozhennykh

radikaloV GH)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36,
Nr 4, PP 1331-1352 (U3SR)

ABSTRACT: The authors already investigated the electron paramagnetic
resonance (e,pcr.) spectra of radicals in H20-and ﬂzoz—vapors in

electric discharges and also reported results (Refs 1,2). In the
present wpetter %O the Zditor" they give 8 ghort report on in-
vestigations® of such gpecira which had been recordedoduring the
altreviolet jrradiation of frozen-in 8,0, (at T = 11°K) - irradia-

tion was carried out by means of a mercury vapoT 1amp of the
gVDSh-1000 type- Thet OH W&o concerned in the case of the radicals
recorded #aB concluded from the fact thet in the gpectrum 1o
guanta which sould have peen able to destroy an O-H pond were
found. A8 the spectrum did not depend on the acid concentration

card 1/2 in the aqueous solution (5 - 98%), 34 could pe assumcd that no

APP
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50V/56-36-4-67/70

‘Electron Paramagnetic Resonance Spectra of Frozen-in OH-radaicale

secondary reactions occurred. The e.p.r. spectra were recorded
at the frequencies 12000, 9400, 2600, 1300, and 850 megacycles;
the spectra showed cgreement with those recorded in discharges.
At 850 megacycles a doublet with a distance of (12 T *)G
between the components was found. At 12000 megacycles a figure
shows the absorption line. The shape of the line may well be
explained by assuming the existence of an anisotropic widening
and a hyperfine splitting. There are 1 figure and 3 references,
1 of which is Soviet.

ASSOCIATION: Pizicheskiy institut im. P. N. Lebedeva Akademii nauk SISH
(Physics Institute imeni P. N. Lebedev of the Academy of 3ci-
ences, USSR)

SUBMITTED: February 12, 1959
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PROKHOROV, A. M., TRAPEZNIKOV, Z. A., ANTONOV-RQ(ANOVSKIY, V. V., and DUBININ, V. G.

Detection of Ionization of Eus*in the 5103phor SrS-Eu, Sm
by the Paramagnetic Resonance Absorption Method

V. V. Antonov-Romanovsky, ¥. G. Dubinin, A. M. Prokhorov, Z. A. Trapeznikova, and
M. V. Fock, P. N. Lebedev Physical Institute, Academy of Sciences of the UeSeSeRey
Moscow, U.S.S.R.

When the phosphor SrS-Eu, Sm is under excitation, the paramagnetic absorption
csused by En’’ions decreases appreciably (approximately to 15%). Decrease of the
amount of Eusduring excitation mey depend either on electron trapping by Eu<¢ion
or on its further jonization, i.e., ON jts transition to a trivalent state. The
second alternative seems to be the most probable.

Report presented at the 117th Meeting of the Electrochemical Society, Chicago,
1=5 May 1960.

APPROVED F :
OR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120010-6"



"APPROVED FO
_ R RELEASE: 0
ki : 06/1
FOR RELEASE: 06/15/2000

L 1 —_—_——

CIA-
, RPP86-00513R001343120010-6

A - 69738
8/030 60/000/04/15/023
po22/3007

© G300 QU760

and Mathematical geiencesy

AUTHORS: Baaov} N.Go, DoctoT of Physical
Proknorevs AcMoy poctor of Physiocal and lathematical gciences
TITLE: ¢&qBantum Radio-physice < Authors',Lecture
PERIODICAL: Yeatnik Akademil nauk 98SH, 1960, Noo 4, PP- 110-119
ation of quantum rsdio-physics for the generation
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zenerator for the emigsion of a beam of ammonia molecules with negative tempera=
ture is shown in Fig. 2 and the generator {tself in Fig. J. The generator ‘
consists of three main parts, namely the source of the molecule begg&}th %
gorting system in form of a cylindrical condenser, and the osolllation circuit =
a so-ocalled cavity resonator frequently used in the range of centimeter waves,
and characterized by an exceedingly high frequency atability. As working material
orystals are used in molecular amplifiers, which contain paramagnetic ionsy R
which was first suggested by Ye K. Zavoyskiy. The gcheme of such an anplifier

is shown in PFig. 4. For the purpose of obtaining a negative temperature 1in the

paramagnetic crystals, an auxiliary radiation is used (Pig. 5). The paramagnetic

- amplifiers are able to work at the. temperature of liquid helium (T = 4.2°K). The
possibility is, nowever, pointed out of using parameter emplifiers. A paras=.
magnetic amplifier without magnet and cryostat is shown in Fig. 6. Methods of
obtaining negative temperatures in semiconductor systems are developed, investiga-
tions are carried out in the region of gubmillineter waves, and experiments with
respect to the increase in the sengitivity of receivers are made, in which %
molecular amplifiers were used. There are 6 figures. ) AN
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31751
5,/058/61/000 /011/010/025

2"‘(’1 400 A058/A101

AUTHORS: ZvereV, G.M.,_Kornlyenko, L'S'L_EEEEHSEEXL_E;ggJ
TITLE: Investigation of electron paramagnetic resonance of iron-group ions
in corundum

PERIODICAL: neferanvr{yy zhurnal. -Fizika, no. 11, 1961, 120, abstract 11veeT (V
sb, "Paramagnitn. rezonans’ . Kazan', Kazansk. un~t, 1960, 7

TEXT: The electron paramagnetic resonance of Fe,_Co, v, Cr and Cu ions ip /x(
the corundum lattice was experimentally 1nvastigated in a wide frequency (40,0001 /
10,000 Mcps) end temperature (2900-1.7°K) range. Ine observed spectra were glve:

a pertinent i and the values of the spin Hamiltonian
caonstants were det . Electron paramagnetic resonance of Cu ions in corunduwn

was not detected. tates of lons rmined, and
relaxation times at liquid He temperature were evalu The feasibility of

using Cr and Fe ions in corundum to deslign paramagnetic ampliflers Was experimen -

+ally demonstrated.

[Abstracter's note: Complete translation]
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& Y/30 6/051/60/008/03/030/038
E201/B191
AUTHOR: Prokhorov, AM., and Shipulo, G.P.
o-Spectroscopic Investigation of the F3BNH3 and
F2BN(CH3)3 Molecules
PERIODICAL: Optika 1 spektroskopiya, 1960, Vol 8, Nr 3, p 419 (USSR)

ABSTRACT: The F3BNH3 ve the

TITLE:

and F3BN(CH3)3 molecules. ha
Their rotational

configurations of symmetrical tops.
thors in the vapour

spectra were investigated by the au
radio-spe ctroscope with ele ctrical

phase using a
molecular modulation and an absorption cell capablie of
00 oCc. No absorption lines

standing temperatures up to
of F3BNH3 were found in the region 9000—35000 Mc/s because
in the vapouTl phase this molecule is strongly dissoclated
into BFy and NH3 . For the F3BN(CH3)3 molecule 10
rotational transitions were found in the region

7000-35000 Mc/s. A rotat d to be
1750 Mc/s. which differed by O

Card value f[for BN(CH3)% in the s
1/2 was reported as B = 1830 Mc/s (Ref 1)]. For the 2—3
the dipole moment was estimated

transition of I"3BN(CH3) 3
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s/0 5]/60/008/03/030/038

B201/B191

F,BN(CHz)
A.Radio-Spectroscopic Investigation of the F3BNH3 and F3 3)3

d
Moleoules pe 5 Debye units. The complex nature oi zggl;bzzzvzo
tota?:ional transitions of F3BN(CH3)3 1s pr msence of the
It;?le non-rigidity of the moiicu%?c?niagh:ngzgte torsional
B and N(CHa)3y groups in 1T wiit®
F:ﬁbrations 3M%:reover each rotati%rlml tranSizioglea}(’B%L
2712'6. have structure due to isotopes B (81%) an

i d
There are 4 references, of which 2 are Soviet an

2 English.
SUBMITTED: October 9, 1959
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7
3/076 60/034/01/040/044
Prokhorov, A. ¥s BOO4 BOOT \

AUTHORS: Kgytmazov, S. Dy
TITLEs phe Spectrum of the;_g_:_l;e—dﬁbn paramspgnetic Resonance ' of 2
Free Radical,’\ Obtained by Irradiation of }1202 With Ultravio-
W\

_Free Radl0%
Tet Tight 4\

Zhurnal fizicheskoy khimii, 1960, Vol 34, Nr 1, PP 227 - 228

PERIODICAL:
- (USSR)

ABSTRACT: In an earlier paper (Ref 1), the authors, together with
A. B. TsentsipeTr, 1nvestigated the electron paramagnetic re-
sonance (epT) spectra of radicals which they obtained by -
freezing-in the products of the electric discharge in H,0- q/(
and H202—vapor. Because of the high energy of the discharge,
which was sble to separate various bonds, the radical formed
could not be jdentified. The authors now deal with the jrradia-
tion of 98% 3202 with the ultraviolet 1ight of 8 mercury lamp
temperature of

H.0,. As the energy of the o-H-bond 18 110 kcal/mol, which

c%r%eeponda to a light 4
of the mercury jamp used
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The Spectrum of the Electron Paramagnetic S/076/60/054/G1/040/044
Resonance of a Free Radical, Obtained by B004/B00T
Irradiation of H202 With Ultraviolet Light

ness, the formation of HO.- and H'-radicals is considered to
be improbable. The authors assume that they observed OB’ -
radicals; the formation of which is possible on the basis of
the energy of the 0-0-bond in 3202, Figure 1 shows the eprT

spectrum at 12000 megacycles of the radical formed in the dis-
charge and that formed during UV-irradiation. The congruence
of both spectra confirms the formation of the OH’-radical. At
850 megacycles a doublet (Fig 2) is formed, which is due to
the superfine structure of the proton. This doub%et undergoes
a change after heating and renewed cooling to 7T K {Fig 2).
No explanation of this phenomenon has as yet been found. The
concentration of the free radical in a sample irradiated for
10 hrs was 5%, it was less in the case of samples jrradiated
for shorter periods. The authors expect to be able to attain
even higher concentrations if the durstion of irradiation is
further increased. There are 2 figures and 4 references, 1 of
which is Soviet.
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s/056 60/038702/21/061
B006/B011

24 7900

AUTHORS: zverev, G. M., prokhorov, A. Y.
——————

TITLE: Investigation of the Spectrum of Electron Paramagnetic
Regonance ?f y3+ in Corundum
’),

PERIODICAL: Zhurnal eksperimental!noy i teoreticheskoy fiziki, 1960,
Yol. 38, No. 2, pp. 449-454

TEXT: A previous paper (Ref. 1) had already reported on the investigations
of the electron parama§netic regonance spectirum in a corundum single orys-
tal containing 0.13% V>*. The present paper offers detailed information,
and first of all, an interpretation of experimental results by the aid of
the spin Hamiltonian, which describes the behavioT of the three lowest
energy levels in the Phe introduction offers several data
concerning the 3+ i um ion inserted in the crystal
gtruocture of A12039 and a few general structural problems are discussed.

The splitting of the lowest energy level of the V3+ jon in fields of dif-
ferent symmetry had already been investigated to explain the magne tic
vehavior of vanadium alum. The level degeneration is schematiocally re-

card 1/4
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Investigation of the Spectrum of Electron 5/056/60/038/02/21/061
Paramagnetic Resonance of V3+ in Corundum B0O06/B011

prosented in Fig. 1 and is disocussed (level splitting into a singlet and
two triplets). The spin-orbit interaction gives rise to a further split-
+ing of the lower spin triplet into a singlet and a doublet (Refs, 4-6),
The degeneration of the spin triplet is, however, completely eliminated
on the contamination of a orystal with rhombic symmetry - which in fact
occurs with corundum. Since already at room temperature, and all the more
at lower f{emperatures, all of the energy levels except for the loweat are
not populated, only the lower three spin levels are of interest for the
electron paramagnetic resonance, Transitions among these three spin levels
can be observed by the method of the electron paramagnetic resonance.,
Fig. 3 shows the picture of such a resonance line of the V3+ ion in
corandum at Vv = 37,450 Mc/sec, T = 4,2°K. There were also

Cr5+ and Fe3+ ions in corundum, but their concentration did not excead '
0.001%. Measurements had already been made in a wide frequency range

§9,000 = 39,000 Mc/sec) at helium temperature. Such a resonance line ,

Fig. 3) consisted of eight hyperfine structural components each, which ,}f/

is indicative of a nuclear spin of the v of I = 7/2. The Hamiltonian

Card 24;
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Invostigation of the Sprotrym oo Electron S/096/60/038/02/21/061
Paramagnetic Resonance of 7 + ir Gorundum BOO6/B011

by whiech the experimental resulis were studied, reads

2 A1D A At Al [
¥ = D8, + g, PH S+ 8, ;s(nxsx + Hysy) + A5,

At Al ¥
where Sx Sy , and §Z are the projections of the effective electron
n A A
spin, Ix’ Iy, and Iz the projections of the nuclear spin, Hx9 Hy’ and
Hz the projections of the field stirength vector, g, and g, the factors

of the spectroscopic splitting, § the Bohr magneton, D the constant

of primary splitting, E the constant of the rhombic field; A and B are
constants of the hyperfine structure., The constants of the Hamiltonian
wers found by the authors to be

g, = 1.915 £ 0.002; D = (7.0 + 0.3) cm“19 1Al = (0.959 + 0.005)+10"2ca”
[E1< 10%ca”!, The results are discussed. The authors finally thank

Ao 4. Popova, R, P, Bashuk, and A, S, Bebchuk for their assistance.
There are 4 figures and 11 references: 5 Soviet, 2 Dutch, 2 British, and
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Spin-lattice relazation in chromium corun :
teor.fige. 38 D0.3:729-733 Mr '60. (MIRA 13:7)

1. Fizicheskiy institut im. P.N.Iebedeva Akademil nauk
SSSH,
{Buclear magnetic resonance)
(Corundnm)
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83615
s/056/60/05a/oos/o4e/oso
B006/B063
A0 g
AUTHORS ¢ Korniyenko, L. S., Prokhoro¥ A. M.

+
amagnetic Resonance’'of the '1‘1.3 Ion in Corundue

PERIODICAL: Zhurnal eksperilental'noy i teoreticheskoy fiziki, 1960, D(
vola 38; HOn 59 ppo 1651 - 1652
nance of Ti5+ ions has nitherto been

observed only in jron-titanium alum. The authors stressed the aiffi=
culties of jnterpreting the results obtained. In the present work, bhe
authors pave found e.p.Te in Ti3+ jons at the temperature of liquid
helium. These jons were isomorphously jntroduced into A1203. Three

jum concentration of some pundredths at% were
ne slightly;asynnetric e .p.T: line
of this line with a change of the

TITLE: Electron Par

TEXT: Electron parsnagnetic reso

samples having a meal titan
examined at 8 wavelength of ~ 3 ems O

(efe photograph) vas found. The behavior
angle & between the direction of the constant E-field and the trigonal

axris of- the electric field of the erystal is theoretically gtudied with
the spin Hamiltonian, and the g-factors are calculated and estimated to
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83615

Electron Paramagnetic Resonance of the Ti’' Ion 5/055/60/058/005/048/050
in Coruadum B0O06/B063

be 8, = 1.067 + 0.001 and 8;= 0.1, respectively. The e.p.r- line width of

Ti§+ ions in corundum at 6 - 0° was determined to be 50 oe., The shape and
width of this line do not change when temperature drops to 1.55 K. An
investigation of the dependence of the line width on 8 shows a considerable )\
deviation from the law AH = hA\)/g s where AH = conat/coa € holds. The line \
is considerably broadened by heating the sample at gbout 9°K° Thus, one

obtains a spin-lattice relaxation time of~s.1o’8 sec at this temperature.

As is shown by measurements of 4.2°% (~107% sec) and 1.55%% (~10"" sec),
the relaxation time is highly temperature-dependent also in this case. The
authors thank R, P. Bashuk, A. S. Bebohuk, and A, A. Popova for preparing
vhe samples; and G, M. Zverev for discussions. There are ! figura and

4 references: 1 Soviet and 3 British,.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo uni-
versiteta (Institute of Nuclear Phyeics of Moscow State
University)

SUBMITTED: March 21, 1960
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82600
s/0576o/039/o1/05/029
9. €400 B0O06/B0O70
AUTHORS: Zverev, G. M., Prokhorov, A. M.
TITLE: _Electron Paramagnetic Resonancé?;nd Spin Lattice Relaxation
of the Co2t Ion in Corundum ‘f/

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1960,
Vol. 39, No. 1 (7), pp. 57-63

TEXT: The purpose of the present work was an investigation of the

electron paramagnetic resonance of the 0024» ion in corundum, its
theoretical interpretation, and a determination of the spin lattice

relaxation time. The energy levels of the Co2+ ion which, as a free ion

in the ground state, has a 4F term corresponding to the 3d7 configura~
tion;are split in the corundum crystal by the Stark effect of the
electric field of the neiggboring ions. The electric field in the
crystal is formed by the 04~ octahedron, and has mainly cubic symmetry

with slight trigonal impurities., The behavior of the Co2+ ion in the

Card 1(3
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82600

Electron Paramagnetic Resonance and Spin Lattice §/056/60/039/01/08/029
Relaxation of the Co2t Ion in Corundum BO06/BOT0

crystal field, and the splitting of the line are investigated in the

introduction. The experimental results are then mentioned (Which havae ;
partly already been published in Ref. 8). The spectrum of the electron

paramagnetic resonance of Co¢t was investigated at 4.2°K, It consists of

two groups of strong lines which show eight hyperfine-structure components

(I=7/2 for 0059), and some groups of weak lines characteristic of cobalt \

hyperfine-structure. The intensities of all lines diminish with decreas-
ing temperature; that means that the lines are due to transitions between
levels of the lower Kramers doublet. For the constants of the spin
Hamiltonian of the lines 9000 and 38000 ¥c/sec, the following velues

were found:

Line I

g, = 2.292 % 0.001 g, = 4.947 + 0,003

A = 3.24 + 0.01 B = 9.72 + 0.05

Line II

g, = 2.808 £ 0.003 g = 4,855 + 0,005

4 = 2.08 £ 0,09 B = 15.10 + 0.11 (& and B in 107 cn”')
Card 2ég
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82600

Electron Paramagnotic Resonance and 8pin Lattice 8/056/60/035/01/08/629
Relaxation of the o2+ Ion in Corundum BO06/BOT0

Fig. 1 shows lines I and II for parallel orientation, the magretic field
increasing from left to right. The 1ines I and II belong to different

non-equivalent ion systems. The existence of the two ion systems of 602* .

in corundum is then discussed on the basis of the lattice system shown in ‘)(/
Fig. 2. At the same time, brief mention is made of the calculation of the
hyperfine structure constants A and B. The spin lattice relaxation

time t1 jn corundum for a cobalt concentration of 10°2% at helium

temperature was determined by the method of saturation of the resonance

lines. At 4.2°%K, ¥, ¥as found to We 1 sec which is abnormally high,

while, at 22%K it was only 3u10_e sec, Fig. 3 shows the temperature

dependence of Ty From 1.8 to 4.2°K, T ig inversely proportional to

temperature. Some details of the experimental method; and the temperature
dependence of T, are discussed at length. The authors thank P. N. Baghuk
and A. S. Sebchuk for preparation of the gamples and L. S. Kornivenko
for discussions. There are 3 figures and 16 references: 4 Soviet,

9 Americen, 1 Dutch, and 2 British.
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82613
5/056/60/039/001/029/029

24 600 B006/B0G3
24 6520
AUTHORS: 7Zverev, G. M., Prokhorov, A. M. y;

.-._._\ b
TITLE: Electron Paramagnetic Resdnancéyof Vanadium in Rutile\
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, v*//

Vol. 39, No. 1(7), pp. 222-223

TEXT: In TiOs containing a 0.01% vanadium impurity the authors

detected an electron paramagnetic resonance (e.p.r.) spectrum that

consisted of two lines showing a hyperfine structure (split into eight

components) characteristic of v51 (nuclear spin 7/2). For S = 1/2 and .

I = 7/2 the e.p.r. spectrum of vanadium is represented by the spin
~ A A AN

A A A A A
Hamiltonian 0 = g4BHySy + 8yBHySy + 82PHzSz + AxIxSx + AyIySy + 4,1,5;
where g - anisotropy factor of the spectroscopic splitting, A - constant
of -hyperfine structure, and B - Bohr magneton; z is in _the tetra onal
axis, and x and y run parallel with the directions [116_] and [11Q . The
following values were determined for the Hamiltonian constants at 779K

Card 1/j_,
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Electron Paramegretic Resonance of 5/056/60/039/001/029/629
Vanadium in Rutile BO06/B063

and 9800 Mc/sec: gy
Ay = 14.15%0.07, &y

given in 10~3ca~1. Other frequencies and temperatures yielded the same
results, i.e., the constants were practically independent of temperature
and frequency. At room temperature vanadium showed no e.p.r. in rutile.
The lines became narrower with dropping temperature, and at 90%K their
width was 3.5 oe, after which it remained constant. This width is
supposed to be due to spin-spin interaction of paramagnetic vanadium
ions. The spin-lattice relaxation of vanadium ions in rutile was
measured by the method of continuous saturation. At 4.29K it was
2.10-1sec, and at 90°K, 6.10-6sec. In the case of saturation, a line
broadening was found at 909K, which confirmed the above-mentioned
assumption on the nature of the line width. All experiments indicate
that wvanadium is incorporated in the rutile lattice in the form of v4+t
ions. R, P. Bashuk and A. S. Bebchuk are thanked for having supplied
the specimens used. There are 3 non-Soviet references.

Lorrest Mevetogn, /ék%aq#y /ﬂkgc,ur /JQ:Z£ ZZ;A;I{

Lt}

1.955%0.001, 8y = 1.913%20.001, g, = 1.912 *0.001;
3.09%0.03, and A, = 4.41%10.03. Ay, Ay, and A, are b*//
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83758
75/ s/056/6o/039/003/003/045

B004/BO60

20,5400 (1035,/055, 11

AUTHORS: zverev, G. M., Prokhorov, A. M.

TITLE: The Cross Spin Relaxation in the gxgerfine Structurgkof the
in Corundum

Electron Paramagnetic Resonanceief Co \;

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Tol. 39, No. 3 (9), pp. 545 - 547

TEXT: The authors discuss the effect of cross relaxation (Refs. 1-4)
occurring in gpin systems with little differing resonance frequencies.
They studied the cross spin relaxation of transitions corresponding to
different projections of the nuclear spin. The corundum sample used
contained 10-2 % of Co, the time T4 of the spin-lattice relaxation was
1.2 sec at 4.20K. The trigonal axis of the crystal was parallel to i
(outer magnetic field), the width of the individual components of the
hyperfine gtructure vwas 7.5 oersteds, the distance between the
components was 30 oersteds. The sample was placed jpto a resonator which
was modulated to two close freguencies Vi and vy ~ 9200 Mc/sec. The

Card 1/3
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83758

The Cross Spin Relaxation in the Hyperfine s/056/60/039/003/003/045
structure of the Electron Paramagnetic B004/BO60
Resonance of Co2% in Corundum

1ines of the electron paramagnetic resonance were observed at the

frequency v4 by means of & superheterodyne radiospectroscope. The

frequency V2 supplied the saturation pulse. The restoration of the line
intensity after switching off the gaturation pulse was recorded by means

of a cinematographic cameraLA.figureillustrates the relation

log(Jg - J) = £(t). J is the absorption intensity, proportional to the ,
filling n of the spin levels, Jgo is the absorption intensity in thermal b/></
equilibrium. The curves are given for two cases: 1) All of the eight
components of the hyperfine structure were saturated to one level. The
relaxation is then expressed by np - o = L exp(-t/T4) (1). 2) Only an

outer component was saturated by a short pulse. The relaxation is in this

case faster due to spin-spin interaction. The calculation was made here

on the following assumption: a) the cross relaxation between each

neighboring component pair can be expressed by the same parameter T42,

the cross relaxation time; b) only the spin-spin interaction of

neighboring components is taken into account. The authors obtained
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83758
The Cross Spin Relaxation in the Hyperfine $/056/60/039/003 /002 /045
Structure of the Electron Paramagnetic BGCO4/B060

Resonance of Co2+ in Corundum

8
equation n - n; = ZA...exp(-hJ.t); Ay = 1/T1 + CJ/T12' oy are

j=1
constants, the coefficients Aji are dependent on the experimental
conditions. The experimental data corresponded to a Typ of 0.27 sec.

While T4 depends on temperature, Typ was constant between 1.8 and 4.2°K.
There are 1 figure and 4 references: 1 Soviet and 3 US.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo
universiteta (Institute of Nuclear Physics of Moscow
State University)

SUBMITTED: April 9, 1960 /
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[New problems in physics] Novye problemy fisill; sbornik stated,
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po rasprostraneniiu politicheskikh i nauchnykh znanii. Ser,9
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California, 23-25 Mar 61.
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(Paramagnetic resonance and relaxation)
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AUTHORS 3 Karlov, N.V., Pimenov, Yu.P., and Prokhorov, A.M.
TITLE: Saturation and Recovery Time of Paramagnetic

Amplifiers

PERIODICAL: Radiotekhnika i elektronika, 1961, Vol.6, No.3,
pp. 410-415

TEXT: The purpose of this article is to determine the
dependence of gain factor on signal power, recovery time after
saturation, in dependence on gain factor, and methods of shortening
the latter in a three-level amplifier with signal transition

between levels 1 and 2 and pumping transition between level 1 and

3. Under the effect of strong signals the gain decreases because
of changes in the populations Nz and Nj. This effect is studied
in resonator and travelling-wave paramagnetic amplifiers. The

analysis leads to the conclusion that for any given amplifier the
dynamic characteristics can be improved only by reducing the
relaxation time. Comparing the resonator and travelling-wave
amplifiers, the authors' calculations show that the latter are
somewhat less susceptible to saturation (Fig.l) where the broken
Card 1/3 1
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Saturation and Recovery Time of paramagnetic Amplifiers

lines correspond to the travelling-wave case, the solid line to
the resonator case. Improvements in relaxation time may be
obtaine d by jncreasing the operating temperature, which it is
claimed has other beneficial effects, such as increase in the
energy density of the pumping field and increase in magnetic
quality. A second possibility js the addition of paramagnetic
impurities which should reduce the nyacant” transition 2 - 3.
Certain other advantages of this procedure have been considered in o
the literature (H.E.D. scovil and G. Feher, Phys.ReV., 1957, 105,

262, Ref.5; and E.O. Schulz-Du Bois, H.E.D. Scovil and

R.W. De Grasse, Bell System Techn. Jos 1959, 38, 335, Ref.6).

Analysis shows that reduction of the relaxation time by increasing

only a single relaxation probability permits obtaining the

maximum number of active molecules, and with lower pumping field
radiation, to improve the amplitude and relaxation characteristics

of the paramagnetic amplifier.
There are 2 figures and 6 references: o Soviet and 4 English,
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AUTHORS : Karlov, N.V., PimenoVv,
TITLE: The Sensitivity of Radio Receivers with Paramagnetic
Amplifiers

PERIODICALS Radiotekhnika 1 elektronika, 1961, Vol.6, No.3.

PP- §16-421
TEXT: in view of the low jntrinsic noise of paramagnetic
amplifiers it is useful to examine the possible gain in
gensitivity for equipment employing them. Here distinction must
be made between the reception of regular, practically monochromatic
signals. The present
For the case of

signals, and the reception

salculations take this distinction into account.

regular signa f the paramagnetic amplifier
sharply improves the sensitivity, for specific numerical values
considered by the author, up to factors of 40-80. In the case of

noise receivers it is found that resonator type paramagnetic

amplifiers are useful if the gain bandwidth factor is not less than
ence of the paramagnetic

that of the radiometer in the abs
amplifier. At the same time resonator type paramagnetic amplifiers
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" The Sensitivity of Radio Receivers With Paramagnetic Amplifiers

with gain above 20 dB do not operate sufficiently stably, The
travelling-wave type paramagnetic amplifier, not as effective at
gains equal to 10 dB, gives theoretically better results above
20 dB; but also exhibits instabilities at the higher gain.

There are 2 figures and 4 references: 3 Soviet and 1 English.

ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR
(Physics Institute imeni P.N. Lebedev, AS USSR)

SUBMITTED April 7, 1960
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AUTHORS ¢ Karlov, H.V., Pimenov, Yu.P., and ProkhoggyLﬁgiEL

TITLE: A 10 em frequency band peramegnetic gmplifier utiliz-

ing Fe3+ ions in corundum
PERTIODICAL: Radiotekhnikae 1 elektronika, v. 6, no. 5 1961, 846

TEXT: It has been recently shown by experiment that the Fe3+ ions

in corundum can be utilized in paramagnetic emplifiers in the 3 cm E
band of frequencies (Ref. 1: L.S. Kornivenko, A.-M. Pralrharav, <
ZnETF, 1959, 36, 919) and (Ret. 2: J.i. King, K.W. ‘lternune, d.

Appl. Phys. 1959, 30, 1844). It would be of interest to show that

this material could be used for building a PMWY (RPU) in the 10 cm

frequency band. For this application several levels of the Fe +

ijon could be used. The authors studied experimentally one level

only, for which they used the resonant system of the paramegnetic

amplifier already in hand. The trigonal axis of the crystallic
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ndiculer to the external magnetic field.
jevels of two non-equivalent systems of
transition between lower levels was uged
levels for parallel orientation could be

charscterized by quantum numbers M = £ Y2. As the subsidiary tran-
gition - Y2 €> - 3/2 was used. The frequency of the subsidiary
radiation was ~»14,000 me/s. In the resonator uged the high fre-

quency magnetic field of

the signal was perpendicular to the ex-

ternal magnetlc field and to the trigonal axis of the crystal. .
Amplification and generation was observed at 20K, The negnitude of

the constant magnetic fi
of the gain-band width p
fact that the sample of

eld was about 380 cersted. The small value
roduct in this case wes mainly due 1o the
the corundum in hand had too small a num-

per of iron ions. It could be inferred from tgese preliminary ex-

periments that, as it se

ems, corundum with Fe’t 18 & material sul-

table for making & paramagnetic gmplifier in the decimetric fre-

quency vand. There are 2
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bloc. The reference to the English-language publication reads as
follows: J.E. King, R.W. Terhune, J. Appl. Physics, 1959, 30, 1844,
[Abstractor's note: This is essentially a complete translation].

SUBMIITED: September 26, 1960
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B102/B204
AUTHORS: Pashinin, P. P., Prokhorov, 4. M. -
TITLE: Measurement of the apin-lattice relaxation time in compounds

with astrong covalent bondsa

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40,
no.. 1. 1961 » 49-51

TEXT: In connaction with the faot that experimental studies of spin-lattice
relaxation had led to the finding of anomalies which could not be theoreti-
cally explained, the authors of the present paper recently studied the spin-
lattice relaxation on a simple system with two levels without hyperfine
structure. As such a system, the Fe’* ions in the compound K3Fe(CN)6 with

strong dilution by 003+ ions was selected. Because of the strong covalent
bond, the Fe3* ion has the effective spin 8 = 1/2. Crystals with concentra-
tion ratios Pe:Co = 1:1000 and 2.1:1000 were studied. The spectrum of this
compound has already been previously studied g ef. 6) at 20°K, and it was
found that two magnetioally non-equivalent Fe” ions exist. The spin-lattice
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